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(57) Abstract: 

PURPOSE: An optical disc, a method of recording a 
BCA code of an optical disc and a method of 
reproducing the BCA code are provided to record the 
BCA code using the existing apparatus within a short 
period of time without having a damage caused by 
energy of laser beam. 

CONSTITUTION: To record a BCA code indicating 
unique information of an optical disc in an 
amorphous layer of the optical disc, a beam is 

irradiated on a recording layer of the optical disci 

according to a photoelectric-converted signal, to heat the recording layer to a temperature higher than 
crystallization temperature. The heated recording layer is gradually cooled down below the crystallization 
temperature to form a crystalline mark and to produce a pattern of arrangement of crystalline and 
amorphous marks. The optical disc includes a plurality of recording layers. The crystalline and amorphous 
marks are formed in the pattern of a bar code in the radial direction. 
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0 *\ 

t^i^ ^-Cl^aS] ^-jMJjiL 7lS-« 0 V^ « Zl 7)l^MJ-^ol 7HA]^Cf. 7HAl^ ^^3.^=, fC|A a£ | ^o. 
^Ji# BCA 7lS.«l-7| flSfl TjA^ a)^^^ 0 |. 3 cq Hfl<g2llEi^. S^IO £ *Vcf. 7 flAl 

3 #1^.3.2) ^-C]i 3 2] ^--fl-^iL 7|S.M 0 >rt o_ BCA M. 7}^\7] £|Sfl, ^-Al^^.^ Aj^ofl ixf-Sf #c}i:3.2] 7l«- 

^Hl «J-fr 3WVoj t AJ-7] lAj^ E olAj-^A) 7V1Sffe AflHa-Tfl; ^ ^7) 7><g^ 7l-i=-BM- ;g 3 5}-^£0] SfjiL 

Ai^A)^ ^^^S] v\3.% ^AjAl?!^, ^a^ tilAj^o} n > 3 <£] afl^sfl^ol x| 5:411. ^ 2 # 7)1 ; # JE^t}. 

7l)Al^ ^C^aS} ^Ajii^^Mjrt o. #^30} ^o.A^a.7) 71^-^1 ul U]7§^^ n}-^ Hfl <g jjfl ofl Hj-g-i 

Aflicl7ll;2l- Aj-7] ^ a^ ^ « D >j3.2) ufl <t Jfl ^ «l| >H alA>^ •§]-§■ %%%7\£_ ^#*1 ^ ^-a)^^S^ Al 

:£» ^#SRr *fl2*a-7fl;2l- ^71 A|lf i-SSf-i^E-lS ^El^A|7)^ Afla^Tfl; ^ #7l ^E-j^sJ a] JrJL-^tM 

^-cl^^e] *fl*J*K=- A114^-^1;» i^-^-nf. «3* °l-g-SM 7lS-7>^*l #v)+3.9] 

^7-1*1 ^ $1°-°}, #C^32| 2,71 £M) A)~g-S]ir Ol-§-§)^ ^5V^ i£7|5}-Alofl ^C^a. 

2] ^-R-A^^- 71^.^ ^ olc>| ^ £ o^ ^.HjfiJ. ^ o. ^] o^-O.^, e1 ) 0 l7l «J 2} ofluiAlcHl ^ ^ ^-^^^3] £aV 
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5E. 4 

£'3-2] TV'S 7V i|t^ 

£ l£- SMfi] #c]^h°)H fc)^ ^-fr^-H* 7]s $ *WHe *>3^ v+e}-^ i 1 ?!. 
£ 2^ #efl2] o]%. #z]+3.°)}*] ^-cliHS] ^-S-^Ji* 71-& *IH8sHr "^-i- Etf. 
£ 3a^ ^c^^oll ofat M-Efm^ IE.?} , 

£ 3B^ %-$\2) ^^^a^)7.i ^-ci^ae] ^-fr^-H. 71-iRlJ: ^ *fl^4l jrs. q-Ej-m^ s^., 

E 4^ U^S) aJaHH tr)-# u)-e}-^^ 

Si 7a^ ^t-1o)]<h1 tr}-^- #c]^33 ^s-^oflAi eflol^ j}*)*. q-E}-^ 

SL 10-2- t^2] ^Al^ofl 4^. %-vl+3.2] ^^tL 7fl^H 0 V<^cHl Sl«fl ^#£)^ Aj^a. uf^q]^ 

£ 12a^ t^^l AjAjo}jofl a}-§. oV 3 7l- %r)+3.% q-E}-^ 

5= 12b^ t^S-l aJaHH tcj-s- u}3_ 7 } ^a^^j fcliHt q-Ej-M! 

S. 12C¥: ^AHH <43.5L-¥-&l ^#sj a)Jt3. q-E}^ £-3, 

E 13aT=- ^a)^<H) 14s. u}37} ^q^-g. ^e*^ qq^H 

£ 13b^ t^Sl ^A^H 14^- n)-3£«El Al^-g- qqufi 

5. I3c¥: t^2] AjAl^cHl qs. d |. 3 .5.^.e-) ^-fr^} Al^a qq^ £ ^ 

< E^S] -?-^-<Hl cfltb Ajig > 

10a, 10b, 30a. 30b, 50, 70 : *\5L^. ^^S] n>a 

11, 17, 11a, lib, 31a, 31b. 41. 51. 53a, 53b : 7l^r 
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13, 13a, 13b, 35a, 35b, 47, 57: ^>^ v 

15, 39, 49 : ^*Hr 17 : <Jl^# 

21. 59 ; 2IM*1*S 33a, 33b, 45a, 45b : 

37a, 37b, 43a. 43b : 32, 42, 52, 72 : #^3 

55 : ^^^i v 

vn-rg o) .^■Aflfl. A]rg 

fcl^, #^32l ^-fr^ii 7l**« « n *1 W8<>1| flr« Jii* ^Ml^lfe tfifisj-l: *l-g-*r 

*r 7l*7>^«; %t]+EL<>)} %r]^EL2] ^-fi-^Jji* ^Kl^fl^ ^fr^JsL 7l^-^ ^ ZL *1| 

#c^£Ltt °Jti]-^ o_^. 2:A>^-o.^Ml 71-^- SE^ 71^^^^, 71^-4 ^fl^^^^l ^ ^ ^#-8- (Read 

Only Memory;R0M)^3], ^7l ^7}^ ^§ nfl (write - once read many;R), 7fl y]^7\^r (Random Access Memory ;RA 
M, Rewritable;RW)^ *§Bfl7 r 3L?V ^» 7fl^<5Rr ^ #*^3i*r o]^tJ ^ELsL q-^. 

<&#q^3^r, &^t]^ELo)^ <&Sl*\±3.°]^: #7)}&o] ^ 7M^, <a^> efloj^l- 

oi^ci^a.^, <a^]^3^1€- ^cjia^l^ ~ 7W^ ( *jKM*h #^1^ 

tiVA>HVol ^^^o] oic}. tiV^^^-oflAi tiVA>^ #0] ^ ^^5*>ol. ^Ff^-I: f*fl ^ 

aVA>o|-oflAl ti>A>5>fe ^O) t-^fl «~o] *fl>$S»|| *iq. 

^J-c] A£.^. 7)^^ ^iji^o] zp-^j a).^ cfigcl^B-^l- ^^3^ M-tI^t. c^c]^i3.^ 7]^ ^^oflnj- ^ji^ 
^-g-^°l *U?V wf^r « 0 o^l^^-3-^ cfA] c^ f ol^rq^a.^ *fl^U ^ 5^. 

#^3^ 71^- -g-^ofl u}-^ CD (Compact disk), DVD (Digital versatile disk), DVD^^-5- ~r Si*}. 

CD^- 650MB^ 71^-g-^ 7^1^, DVDv=- 4.7GB£) 7H^, DVD^ DVD^t+ f 3 - 7}^. 



Aj-7) #t^3^r 3 71^-g-^ofl rc)-e)- fl-^S. t^e^l a^t^ 5^. CD ^ DVD^r k)+3-2] t]^-o} I20mm^- 
^^^l-M-, CD^I tq^B-^ -r-^lfe l^mm^Dl, DVD ^1^3 71^-^ ^lfe' 0.6mm ^>1^. ^V^cfl DVD^ ^ 0.1mm ^1 
^^111- 7M^ ^^-^ °J:^Ai oiuf. CD ^^3^1 ^r-g-^Tr ^lol7^J^ ojtiv^ o,^ 7H-^-^ 0.4 780nm^ 7> 

DVD ^^3^1 Af-g-Sl^ efl^7{«i^ <aHV^i2.5- 7fl^^ 0.6^ 650nm ^J-* 7}^, ^H)^ DVD t^^3^1fe 
7H^^ 0.85 31 ^ ^tflSl eflolx^J^ A}-g-*Kr ^jo^- Slcf. 



^J-7131 ^tiV^o] --e.]^ ^^^lAi-^Ei #^^§ (Clamping) BCA (Burst Cutting Area) °g ^ , 

elH-^KLead-in) <8 dl°lBj <S ^ ^ Ho].* (Lead - out) ^^SLZ. ^^^1^. 
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^-g- SHS^ 7l^°fl 2lSfl ^jo| 7f«H^|^r z)+3.S] ^a)o)) °) *) *V eg crf.fi. ^cj.. oflo|El <* 

A)~g-*V <g<*, ^aflo] (spare) 7 r J=(g U ard) ^ o_ S ^5M, A|-g-*V «fl«>lE|fe «4MB| <^^<H1 71^-^^. e) 

£?! ^^-Sr ^tM-5L CflolE-l <3«fi) m^-<Hl ^^H, <3 <3 * ^ o] <£«*) s]^] o]Qi£ 04 



BCAS2E17]- ^5]fe <3^-g- ^-1*1 BCA «H SE*=r BCA <S^«>]erjl $=1-. #c)>,h°11 n-R-^- ^.^^.Jl 
(serial number), *fl2:>d*l 0 J -§"g 7]-§=-sH5- BCA 551^ elS.<?1^^o| A)3)-S)7l #2] ^iL?} 7l^-£|*l 7| 
^-^cf. BCA^-fr ojaV^I o.^., #b»s§ "^^2f B|S.»1 <£2) $1*1*^ 3. Eflc)<y m o V^s] zio)7 r 1mm ^5lo]i-)-, 

DVD-R/RW £vt CD-R/RWoJH^ BCA^^r A\o}o\] PCA (Power calibration area) °3 <3 *). PMA(Pro 

gram Memory area) °J 2) °] &4 BCA^-fr HflE-)^ w^fi) 230)7}- 0.8mm ^C}-. 



fcli^fe n #fHr#7ll&oj a o v 7] BCA<S«W BCA 5251* 7}j~*Y7} ^«fl 7]s-evsl diT^H «k2E. ^Efl2] 

°r£L» ^A]7)fe 



51 1-R- f^2] ^-c]i5L<HlAi BCA 3£f 7)^- ^ ^lH^ ^H* 7flSfajo..£. l+e)-^ £$<>lcf. £ is] (1) o. ^. 
3b*l-^, #2tf2) ^^3^1^, 7|#(H)Aj-o) «VA).B]-(i3)# Eflo|7^aj(21) o.S ^1^S><^ u>51^. ^Eflo) nl-H* 

«g^ A )7)^ w 0 vgAS BCA 2£7} 7is.^cf. Hfs^^Eflaf o> a # ^a)7]7] 2)sfl, YAG e)|ol^<4 3)^ efl 

^^f^^(nl£Al)S ^ ^1-^(13)011 £^1(2, *l*l7fl «J>A>5V^ EJ) $] B} 0..g.*| «1 

^(lO)-S- ^ ^ ?Vr}. ^7l^, ^V^-aJ £ ^zVA o)o ^ ^^Jr 170. ^^jg-ol^, ^SWj ^ 19 i= a]-«t-f-^- 7l#S r 



£ 121 (2)tt £12] (l)ofl £Al^ f^Eflo] ^ I-Cjiaoj Bl^V^dO)^^ ^#5]^ ^H^. 51 A] 

# Hi-fi), £0), HlwJ-A)- 10)^^. aVA^o) ?.)]g.7} s\o] ^- Bj^l #efol^ efl'gol5>£l o. s 14E]-U)-J7 01 o.^_ 

J£ 121 (3)£- 51 12] (2) oil 3^<S-g- *er°l^sH °4^r ^ (Marking) ^1 ^1^.* «4E|\flcf. 

^■^1 ^-IJlfe o^efl^, ^71^- Al^^, 7|)^ #5j ^f-^- M-E^^Cf. Oi7|Ai S. 12] (3)£r ^-^ °1 S. 

Eflifi] #e]2j<a ^-S^j ^EflS. M-El-lfljl 9JCt. 51 121 (4)t=- 51 12] (3)2] o).^ ^1 Aljr-i. ^yl^e]-^ 7 fl /J 

Ji?l Sl'Solcf. 



51 2^ ^E]]2] ^•cl^a.^A-l BCA 2£f 7]s. ^ ^fl^SVfe ^-g- 7fl^ M-E]-^ Sl^olcf. 51 22] (l)-g- # 

Ssl-'S, BCA °}%-zl^3L2\ 7l^(lla, llb)°l) *Al-D}-(i3a, 13b)* eflol^wj (21) O.S. *]]7]Z}<x\ 

^E)]2| Pfaf ^^]^1<1 71-S-^tq-. 51 H1-P+ ^-o) BCAS£^ ^VAfej-ol ^]7H^1 H|aVAl.J=L§-(iOa. 10 
b)B> t^evo] 7fl7]S]^l HVAV^-^-oj u||go] ^aVjd 5 _ 7|^.^cf. <^ 7] *\ , %2^Q3L 15tt ^a, v #°lD], 1 
7-R- JiJ:^:°)c]-. 



51 22) (2)^ £ 22] (l)ofl c A] s} ^Eflfi] olf.^-c]^a2l ^ >d*ll#(lla, 13a)°flAi ^^-g- 

51 22) (3)-2- s. 22) (2)<H] £A)^ u)-s). 3)-^^- ^sl-olAjg).^ 940. ^) Al^m a9 | £^o)cf. £ 22) (4) 
*r 51 22] (3)<H1 SIA]^ n>?J ^^) Al^s. ^ 7 )5).5).^ 7) )^*V ^.a^^. q-E)->a 51^0)14. 

51 22) (5)i- 51 22] (l)cHl £A)^ ^Eflfi) olf^clA 3 2] ^ >S*i]#(l lb) ofl a-) 7fl^^ n)-^-§- t^e)-^ £^o)c)-. £ 
22) (5)<H1 M-ErVl- 3]-^* we+^l 51 22] (6) o)) £a)^} u)-fi). ^ D >?J ^) aI J;^. ol^- ^ ojc).. 51 22) (6) 

51 22) (7)°fl 51 A) ^ dV^J ^IaI^s :g. 7W l-a| ^flAg^ # g)^- ^e)-^ 51^o)cf. 
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S. 3a¥z #Efla] %c] + 3.2) BCA <^ ^ <H1 ^£ &*§2] «)-iELJ= *g EflSj °>3« q-Ej-\« Sl^lcf. £ 3b2] (3)^ $}o]j£\ - 
01000" * 7ls.5>7l ^H*V £ 3b o] ( 2)fi |. jfl.^ O.S ^o^)^, o]^ #,2. a^ofl S] Sfl £ 3bSl (l)ofl £a| 

Jfl. HW #-8- «fS^^El)Sl a>3( 3 i a> 31b^-)7V fl^^t].. ©1 UVSH. <§eH°] a> 3 (3i a , 3ib)3.-¥-El zflAj)3 JE 
3 b 2l (4)2+ M-EfM-^, °1# ^ ^r^Hr^ S^J-g- -f-sM "7l ir *1 (Low - pass filter) 3. Q 

3r^°l £. 3B2) (5)°fl £>-lS)<H ojcf. cilojE^ 51 3b2l(6)°fl Sl^ *\s). go] •• 01000" 7> 

2)o) 51 3b2l (3)«*M 7)s.sVi^V *V "Hloleifir ^$J?V 3j0j.fr 2> ^ 9i^. 



f^EflSl ^-c^H<HMfe BCA 2E1 7|s-§>7) 2jsfl «>2) ^1 71 7> <4^r # «S , ^ YAG 31 °1 *| «J f- c^=L2l 

* ^1^*1-^ #el^9j ol^-sV^ «VSS <§eH2] n>a* ^^cK oj<4 £,2- BCA 7)^ w o v, S£t 3 

i£L2) ^^)7> n oj^ §.7fl^ol ^^*Vcf. 

o}*!, ^flc}) DVD2+ ^ tcjiHu ^- -x-^^l- 0.1mm S. =>j-^ °£o} ^cliHoflA-J £]- u <H4-2..5. BCA 3. 

^ Sl7fl 4* sj-cl^as] ^-2-, -a-^i*fl#2] £-2- <a*^-irS 9J«H <HlM*l7]- Bflol^U 2) <go] ^1 *^ 

£]<H #^37} ^^Vfe ^EflSl ^ ^7H) 

°l-g-$ 71^-7)-^^ #cl^=L3l ^-f, nlal S7l^-« ?V ^ofl BCA SLZL^r 7}^°\ ^7] ^°\], !512j 
BCA 2H 71^- ^.^ 7 > Sj.S.SrTfl S)J7, BCAiSH* 7lS-*>7l ^ si O.S. ^/|tH d i_S_£Ml ^t+. 

t«4-£H. ^ H"^°l 7]#aj ^#?1 #Efl 7l#2] &^]^* 7H^*r7l 21*1 5J ^•^sj-d] o^sn 

cHsl ol-g-sV^, BCA 7)^-§V^ ^-fr ^l^Srb 

't^2j -7-^ ? j al-8- 

7l#^j SMI* t^SV7l $\*\<*\, Ji la-ij^. ^-^1^321 7lS-S>7l 2)Sfl ^^j^ * al^^o] ^30) ufl 

^71^. ^-71 1^^^«1^^21 o> 3 ^ eflc)^ UV^VO] uj-SH ^EflS ^->a«>S-O.S Hfl^Slb 5J<>1 H>^-^sfcf. 
^^^2] n>afe ^7l Hi SI °>3«fl Ulsfl HVA>^Ol ^OBl, ^7l H>SS. ^Efl2] P>3.2l WlAV-i;©- 20%°1^-°J 

£?V ^"71 71^^ ^5 F 7l 213^, tt^-fr. ^^i:32l Ul^^#^l ^^^3.0) Jl-B-^ja* 7]^t\7] ^Sfl, 

-t!i<^l ^ %&i^3-S\ 71^.^0)1 HJ^- SAl-sV^, Aj. 7 ) 71^-51-g: ^^^-SrSLol^M 7>1sJ-^ 7flic1.^; * 
^7) 7V<1^1 71^-eV^. ^^^SLOI^ A-l^A]^ ^^^21 u}3_M. ^A^Al-7)^, ^ Hl^^S^ nj.^^ «H<g3fl^Ol 

<*|7H, aj-7) ^cl^a^ ^-^#2) 71^.3)-^. ^1* s^i 0.5. fVcf. 
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#7) « al^s] efltl<g tjj-^fil a(-5LS *§EfljL ^aI?)^, 34)^^0.5. Bfl-gsf^ 5J0I 4^3]^. 

#7) ^t^^fil #7| «1^^2l oV^°fl «l«fl ?VAl-#ol ^o.ol, #71 ^^21 o^el al^-g^ 20%°1#°J 



£.7}- 7|s.^ U al^^Sl °VHS1 uH^mi^^l aj-g. SAfeVfe X]l&$];3\- #7l ^ u)^^^ 432] ufl^sfl 

HoflAi aVA)-^ aj-g- #^#7]£. ^#?b ^ ^^'SesV^ ^l2^^1;2f #7l ^ Jl<* -f-^l-Sj 

EjiL ^E^lAl-7)fe ^13^7)1; #71 ^E^^ Al^ifE] #1^=121 3-R-^J£« 7ll 4 <& Til ; » i#*l-^ 5i -g- 



A o v 7 i 333 ^ h)^^ Eflci<g nystz. ^Efls. ^^#0.^ afl^slfe Hl^si-cK #7) 

£3 3! 3 n> 3 ^ A o V 7 ) U|^^o] n> 3 oH sfl ajA^o! ^jOo}, # 7 | aJ-jSiEL *jEj)Sl n>=L£l 20%°1#<?1 ^ °1 

Hl-al-zjSl-cK 

°i7lAi, grgg ^ a)^*) aJ-321 DfllBll^iol^, #£SM| 7}^7}^ %Tj^3.°\} Si^A-] ^nV^^oll 3 Sfl ^ ^ 

ul^^#2l BCA^^oii ^H*! ,43.3. ^^aI^i BCA^^^lAi al^^ -?-§-c>i B)l<l£|ol q-E^q-^ ^ 

#£SH1 2]*V 7lS-7>^-tl- #c^3fh #cl^ 3 l- nfl^S] ^^^Bj- til^^^ Afol^ ajA^o} aj^ofl o^Sfl A) 

51* ^ #*]* o|-g-*}. fcliaf ^tbcf. 

^-cl^3A o vo| ^olEi <^<^ofl 7ls-*VJl ^-2-, Jl^al ^--8- 7>^1 Bflol^ig^. SA>Sl-al 7ls.a)-# 

7V<SsV°i «1^^#eH# -3-^Al^ =L Bl^^ #Efl %Q<L5m V}^?} 7lS.#Efll- $ 

^-Cl^a#2l Dl]o|Ei <3<*H 7 l-gL^ ^71^7)^7^1- ^ ^^- f vj-o. ?) |Aii 7 ).^) e1 ) 0 l7-laj^. 

<^ 71S-B1-* 1^S1-^£7M 7><a*V ^ AiugAl^-a ^7VS.2>^ igA^j.^ i7l#Efl7'h 

°l^-8: HMEl 2j«l<HlAi ^£L^ 71^- ni i7 -l*l-J!7,l- t}^ ^-2-, #Vi3l-oll 21*}: ^e1» ^^f_V ii. <y-^<HlA^ oj 

7)^i£ ^9] Qe)s. BCAS^^l 2l-g-S>5l 7l^-A o V Efl ^ i7i#E)l£l nfl^Sl #Efl7> #71^1 Cfl o] t\ ^<^2\ Aj-^s].^ 



4i #^Sl-» ol-g-* 7l^-7>^fl ^-cl>.H<HlAi, 7l#Sl i7)Sl-<Hl ol^-s]^ #*l-i. rtcHS A>^-§>o^ ^-cli5L2l 

Jl-R-^Hl- H-El-Mlfe ^AjAl^l ^, ^7131-1- ^ oicf. ^- t^^- #^^#aH) ^avai o.S. Af-g-sl^ efl 

ol7-) d-ol^H* ol-g-sl-oj^ ^eflo] BCA 7|^-a o V^oflAl iJoiq-ir 7j-*V Eflol^-iajcHl o^*V #^^32) £^2] 

*Sr 5Uil^, ^-^1 ^#^^321 ^-f, ^-^21 7}ZL°\ & ^°1) BCA SL^Wc 7)^t}^^, 7llA,§Al efl 

fl^^ajol BCA 51H.<H1 2:AfSl7loV Zl^l- ^Aj^- ^c|.fe #^o} olcf. 



^-^<H1 ^AlojloflA^ ^c1a 3 o| ji^-^til. M-Ej-vflfe 3£f BCA5iH.S. ^^«1-^j5.M-, #n^3.2j a-fi-^Ji 
* >-VEfMlfe ^LH.^ cl-E- o.£ ^£ Si* 5J 0 lcf. 

^- u S V ^2l ^JAHH #Cli 3 , #rfl^oll 21*1- BCA^= 7lS-#«j * 7flA5ttj-aj^- #2:SV 
<^ #Ai|5l-7ll ^tb4. 
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51 4^ ^/-l^lofl u}.§. %z)+3.t 51<3o)cJ.. 51 4* ^iSl-'S, t)U 

^ ^I27l^(31a, 31b)°)l 7l#5]-(33a, 33b)<>) ^^S]<H jfljl. 7l#^(33a. 33b)^<^l^ ^S. ^>5|-(35a. 35b)^ 
a.Sl#(37a. 37b)°) afl^Sl^ $X2-°\, ^^"#(39)^1 ^ tfl^J ^3:5. ^£|<H fl*}. 



£ a|£ uj-sq- ^o), 7 is.DV(3 3a 33 b )^Vofl TJ^^^-^ l^^sl p)-3(30a, 30b) -^-g-ol 4. u}s)- ^o), 

Qb]6\] a)*}- 7|#7V^-*}- ^M^^l 7>^sV4. <4^1. ^Sr^s)* ol-g-s).*) 7lH#-g-ii|i3. ^ CD 

21^ DVD-ROM *<H1^ ^-§-* £<4. 



71-s^c] * ^Efl^ n>a^- l-^^g "^a-)- Bl^^l ^^(£tt DVD-R/RW, SEtt CD-R/RW°fl 

PCA^^oHl ufllS]^ Eflcl<gH 0 v%1=o) #^7flSl a>(bar)S ol^-o^tf. BCAS^^ 

^^^l^- ^Tll^o) BCA^^Sl ul^^ a.Ve))2) ^^St-A)^ <§I ul^S) a}-^ 

^^2) <43.(33a t 33b)^ «) 3 H 43^.4 aVA^o) ^-o.^, 20%°l A j-<>l €4. ^1^1-^1 7H1J-£ 

cHl 2)*}- 7l^-7V%-=t z) + 3.°\] ^l-g-Sl^r Hl^^ 3£ Te, Se,# 2*. 3# ^-g-o) ^ 

7flS.OlcV. Te0 fl Ge Sb« 5L«"SRr ^~g-£- eflo]^ 3l-^-^«cHl7.i ^7V 3i, S1*V ^^J^r ^12] 

34. 

£ 5^= Il"32) aJaHH) ni).# BCAS^ 7l u(-E)-vfl S^o. ^Eo)!}. 

Aj A )o})ofl cr)-s. Aj-.g3j.0fl 2)*V BCA2H 7l #c)>i32) JI^iM- ^-^KH^r BCA 3Ht 7]-3-o-)-7| 

^^a) n>a-al HH'gsfl€ c 'l ol^-^^ias. ^ ^1]2^1;# itfth}. 

*fll<cM)fe. i 6S] (1) * (2)°fl £Al£]^ o^cK £ 621 (1) ^ (2)# %^*>^, (l)<^]Ai al-<4 ^-ol_ ^-tqia 

(70)» n}^ E ^ (mastering) *V ^ ^}^* ^"4^3(70)^ €4. Mi3 

(70)21 °))^2] Aj-Efl^ ^ ^^O) Hl^^ A^Efl^ ^^O) ^ ? i*J- Ul^^Aj-Efl^ Ofqcf. (2)OflAi 

£ Alsl «V2l- ^-o] ^7)5}- Aj-Efl# d].s. 7 i o|*i. ^ ( nl£Al)# -g^o} , BCA<^ ^ (72) ofl hJ^ ^A>*Vnf. 

^)2>a-7)l^ £ 62] (2), 51 7a ^ 7b-§- #2:5>^ ^^^1-. £ 62] (2) ^ S. 7* ^^sf^, 51 7a<)\*]e\- 51 a] ^ a|-2f 
^■o) 3,a].^ eflol^aj^ -i-sj, 51 7b<HlAi2}- 4^ a r 2r S^Hg ^.^-21 ^51* -g--g- 

•&517V c-Vd -S-51^1 Aj-^Al^cK 

51 7b# |2s^, ^13^7)]^, gl<L3. M-Et\fl ZlEflH2l- ^-o] «jo) 2,A\S\o] 7f1^ ^51* ^^Sr ^Slo^iS. 

a^a-)*) eUVA]^ o.^.^ ol=.^^1cf. g 2Sl ziEflasf £ol 71^.^2] 7><M^ -^-^2) -g-51* ^2**} 5Fo v ^l5 , l^, c)|olE^ 

^o|)Aio| ^2_ 7} Aj-Efl^ Sfltg-^ Hl^^Aj.Efl 7 > ^SlTfl ^Cf. 

^l4<a-7)H|Ai^, £ 6 2) (3)°flAi2|. ^-O), ^-^-^ l^UaJ d]- 3 5. ^AjA)^ * al^^Sl a>H7f ui) 

IE) 71) BCAiSIEL-S- 7)S-*!;C)-. 

^l^-S- «>«)- ^1 cflo)E^ <^«2) a o V^4)-2)- Aj-o)*V cflolE-) <^^oflA^ 7l#'2)-£) -g:51» ^<£ 

Al-7)^ aVD), ^Alo))^) a). BCA ^c 7l s. 0 j.^cHlAi^ BCA "3^(72)2] -S-Sl* -g-g-e/511icf ^-S- 

^8:51^1 -LV Aj-^A17JCV. 
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&7} 7)SLS\?\\ S|Bj, -g-g-^^l D fl^S] ^SL# Ai^*] sfTj-A]^ #Efl3. ^g<?§«Jo} ^a. 7 > 

A)-Ol2] Aj-EflO] Hl^^S) n> 3 o] u fl <g gfl 3 o. £ ^) Ji7> 7l ^-S) 7fl «tf. 



5= 8-R- <£<3 2] ^aH]o)| a}-^. BCA52 = 7H^«S->a-g- i+EfHfl #5.4- ^m°lcf. £■ BCAi2i= Jfl-fltfH 

£r, #1^32] al-fr^iL* M-E}^^ BCA^ = « ^fl^5>7] #71 BCA2H7} 7l ^ £ ^ 3) ^ U) ^ *3 2] o]-32| 

HHl3fl€<Hl U-S- 2:Af5}fe Tfll ^741 54, A cJ-7| ^ «1^*}2] °>32] Ufl <g sfl ^ ofl A] tiVA^ *J -§- #7l 5. ^#*1 

^ 3#*Rr 2fl2<2:7fl2]-, Aj-71 ^#^1 Jl^Jg-JlfSjEiS. U^A]?]^ *fl3<a-7fl ^ Aj- 7 | ^Ej 

^€ a^sL^e] BCA5I = -S- 7)l^sl.^ ^I4^7i|# S^-sl-cf. 



# Efl2] %C.}+3.°\}*\$± BCA3 = 7> 7]-^ U]-a=^Efl2] ^30^-] f-^aj 7]]7l^ 71-^2] ^^^.^.o] alA^o] 

^-cK ol^^-El Alir-i. ^^ A ]7)7l ^ T^-g-^EH: Af-g^a} SjEi^*lt}. til^, ^ 

aJa^) cr)-^. 7 )s.7]-^sv BCASS7> 71^.^1 u}2£ ^EflSl ol-3<HlA^ ^^^2] o} 3 2] «Va>-§-o1 h] ^ 

^2] o>3.S] tVAl-t-jic}. &oy t °)3-^Zl Aljr.§. AflA|Al7)7l 2]*fl A)-^.S>^ ^E^&Vnf. 

£ 9^ IJ-^S] aJaHH tr}-g- BCA^S.7V DVD - RAM-8- M-El-Ml i'So]!}. s. g-g- ^s)-^, ^2] -^a] 

<4H tcf# DVD-RAM c|i3»lu, 7]%(4l)^\ £LJLSi-(43a) , 7)^(45), a.^e»-(43b), ^^-(47), ^2>-#(49) 
^ j5LJL^(43c)f) Ar3ltfl5. ^cf. ^S}. ^2]- ^-o], a^dv^ H)^^AJ-El|<y 7ls.^-(45)<Hl ^^3)- eflt^l efl 

olA^2l 14441: H>SH.^Efl2] ^^21 n> 3 (40a)« ^^Al^i^-. 

^Aj^2) n)-a.(40a)TT u)^^ a|-a(40b)a.4 ^f-irc»l 7fl^s]^ a] J:£ ^^^2] n]- 3 (40a)<H)^ 

^JJlfe SVol( hlgh )7}- 2] J7, Hl^^2] n>a.(40b)oflA| tiVA)-^ S. (low) 7> ^C^-. 

£ 10£- BCAS^^Hl 71^.^ cfllolEl7> " 0010010" 9] t>l# 7fl^s>^. hJ-b^ uj-Ef^H S^olcf. 



£ 102] (1)0)) £ Als} al-2}. ^-o) z}- ^ 7 H) 43H|EflS| n ]-a7> 22^01] ^Ajs]^ 0)0.^ » o" , 3 3r°ti ^^5] 

<H ^O-'g " 1" -S- l4Ef^C>. S. 102] (2) ¥7 A J"7l «>S= ^Efl2l 7]^-5>7| ^ «fl ^1 Zfl ^ 7-] Hj 2] 2)-$* *i 

^^^1-. £ 102] (3)-^ ^.^-f-^i-^E^ ^Ei^A]^ ^-7]^s]<>| i4e]-m1 a|3:# a.<^^ *§EH 

2] a>a2l alA>^-o] ^^cgoao^ tiVAl-^-iic]. i-Tfl ^ufji ojnf. i 10 2] (4)S-¥-E^ 7flA3^ ^oIe-] « A] " 0010010" 
5.Ai BCA^^S 7]S-^ C]]o]E^2]- ^-^^7)] ^A|5] fe ^J^. OJ- + 01,4 



S 11-2: c]-# ^"C]i3.1- 7l)et2] i+E]-^ 7|]^Holc]-. 5. n-a- %2:*>«l, ^^-c]^5Lfe 7l^r(51)^Hl L o^tH L 

n ^7]2] ^#0] *>Sil.5L Ul|«^ Sjol Olcf. 0\ 7 \A], 7J- ~6\]*\ eflO]^HjO] W>A)-£]0] l4Efu]-fe HlAj.-^ RQ «.^ 

Rn^>7]S. q-E]-vflcf. 

-£ 12a^, £ ll°flAi L 0 ^ Lj ^°] oi^ o]f. ^-c]>ia.2] 7]]^ 0.62] efl o] ^ si ^- ^A]-*}^ o.6mm d2] 

^-^1^3.(51)2] S^ol] I80ff_ 71^1- Jl eflc]<M « 0 >^S. h]-s = 1- d]-7 0 1(b, C)?V ^J-§- M.9\ ^^io]cf. ^ I2b^ 
-E 12a-S- tm-s] M-Ef^l cJ^Solc]-. 

£ 12b* #2:5l-<£, <>}%. ^-ig^- 7l^(53a)^<Hl n 4(55) , ^\^(57) ^ 

53b) o] ^aV^As. h]]^£]^ o^cf. £A]^ 454 ^-o], 7l^-(53a)2] S>a<Hl^ ^Efl2] aVa(50)7l- ^^S]o] oi 

o.d], eflo]Ai wj(59)o] A o v 7 ] a> S ^(50)* f4^°l ^^^(55)^ Slfe ^^."3^1 i^Aj^ji oi^q. 

Si I2c¥r o]S\- ^ u o vaj ? )]a|^ aVsH. q-E]-^} ^.°.3., At=- a1]^i2] RF(Radio Frequency) ^Jl°1J1, 

SeH^J <^|e^ Aj^olcf. .£a]s) h]-2]- ^-o], 7l^^ 0.6mm2l £.7^ i.^>7> $i-§-°fl£. 71^- 
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5. I3a¥- &"8r U 0 V ^^-S y^^r 0.852] 5flol^«i O.S. 0.1mm SLJi#<Ht "V^J* *V *£<?! £.^^1^. £ 1 

3b¥ . u\=i£.7} ^^S1«H SUrr ^£.S.Jf El 0.1mm "g°l3l ^Ji^^ "J* iTR'fl ^SH*! ^#S)fe o^i Aljr-g. go] 
S^M. £ 13c 4- u]-s=7> °X^r ^^HH «>5LS. £L<?! S. 13bS+ £. 13c°fl*1 Ji^o] 0.1m 

mSl £*HI5. *^*J-aI ¥ <il±sH8Sl ^o^V 7}£] ft^ 3* <£ ^ ^cf. 

Jg-cliaofl-H ^VS-f Ej, 7fl^-^ 0.65^1 eflol^aj^. a>^.§>^ oJ$> ^c^^s} ^-f, Lo^L^V 

°] Afol^S] ^v\\7\ 30u m iflxj 35u m°fl i+Ejoflfe 3 3 3 ^ ufl <9 SB %l -ft- L 0 °ti 

E$ aJaHH u}«. BCAJfl-fJUHMte. s-s- ^, JgiL^oll BCAS = » 7]^ *Jja.7> fflcf. ^, 

# ^-ClA-3.o||Ai BCAS=» -asjal ^ii^ofl 7}^Q 0 1# 7fl^A] BCAS2.71- 7)^^) «^£L SgEflSl n>=L-§- U°l 
2^1-7] ■?> SV^, BCAirTH-g- ^a^ ^ o>-g~§- <£ ^ 4# ^Ai3L<Hl^ c-flolEl* 7l^ j4J§*\r7] #n i 

TRl ^ SEfl^-i- Slrfe 3|-^o|A), nj-of Lq ofl BCAMS-7} 7l^-SH Xlcf'S. L 0 <H| i^SM BCA Si -8: ^2] 

^7lAi, BCA3^# 7fl^s>fe 34. l+El-i+fe ^IJieflt-g- w>£> ^o] ^-efls) BCAia^H M-Ej-M-b ^IJ^lf*} 



^-71*1 -a^oiUi g£ aV* 0 voi ^«naj o.s. 7l7H£]o1 5U5H4, ^i*^ t^3] <g^» tWRr ^oi^la.^, 43. 

Ajoflo) cflAlS.Al 5fl^5|o1o): ^-C)-. ojH ^o] «i aj-tgoj ^sj-fe 7l f >ofl A^ -f-Aj-o} X ] ^ ^ 7>^1 7>5^-^ a o V 7] 

^eH21 p}37} of^ cj-s. ^EflSl n-g-*H ^-cl^HSl jl-B-^H* 7l^ Si* ^- ^^^1 ^^1 

^■Hl^fe- ^-cl^^ol Ji-^^ til- v+Efiflfe BCAS^- ^^e>^o.»4. #^^3.2) 5L$-%M.m ^iflfe 

<3*„1 O.S. ^^J€ 51-1: 3°)^. °13}- ^^gr ^^2] cfoiAj nfl-g-ofl ^. ^-tg^ a^^^ aJaHH c^gj.^ ^ 

5l-c^ ^ 5jo| ^-*1^^-^^^t 7l7))^ 71 #3 AfAj-ofl O^Sfl ^sflAio): SVcf. 



S.3f 

A„V^*V Ul-21- ^-O], ^- ^-rgo!) tcj-^- ^-Cl^32l 4J-^S(-1- 7lS-7>^-*V ^63^ ^#01^, €}%-0] 

^ ^-7ilSio| ^-•yjrV a^^sj.^ ^ei^ ol^-sv^ BCA^H7> ^-o)s|-7l) 53 

-ttgofl CC)-^ AJ-^S).^ 2^*1 BCA^^ 7l^->#<32] #Hfl2] ^7l2^ ZirflS °l-g-*V^ S7lS[-^ ^-Ajo)! 

BCAiSH.* a^H- =r Si^. tS3| ^-Ul7V QSL&JL, i£2] Aj^Vol 4i^.51a1 ^cffe ^<>)t}. 

^ ^-^o,) 0}.^. aj.^^.^1 o]*v BCA^— 7fl^w 0 v^cq aj-^^ ^eflo) ^ <>j ^ ^ o]^}o] BCA 7fl^^- 

^ 5io.o), cV#^-c)i331 ^4- «^^. 7|s-^ BCASS-efi £]*fl BCASH.7> ^^^S|-5lcH ^ ^VA> 

(57) ^-7-2] 

1. 

2. 

*n 1 ^oHi sa^^i, 

A o V 7l ^ al^^S] aV3^ Eflcj<g a o V^=2] ^ Efl o] -g- S^l o.^. 
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St 1 * 3. 

2 *<H| Sl<H*1. 

4 V 7) 333 ^ o>a.*r ^.4)^^-0.5. a^Slfe ^<L£. Mi3. 

St 1 * 4. 

2 * SE^ *1] 3 *<M1 21 °)*\. 

St^* 5. 

*fl 4 *ofl 5a<H-H. 

^^^S] v\3_^ 20%^-^-y f^'l£ SRr 

St^ 6. 

#c^3LSl q-El-vfl^ BCA 2E| 71^1-71 ^afl ^ n>3^ U |) <g ^ o] ^#2] 7|=-s* 

St 7 -* 7. 

*fl 6 5U*H*1. 

A o v 7l £ «13H3 «>3.^r Eflcq<w HJ-^O^ ^Ellol^^os. 

St 1 "* 8. 
*ll 7 %H1 

St*"* 9. 

*n 7 « art *ii 8 *<m sa«H^. 

St 2 "* 10. 

*fl 9 *°fl Sl<H*l, 

A oM 33 33 D l-3.3 HVAf^^- 20%°1^ V< ?I 7 A-t ^^°-3. ^c^3. 

St 1 * 11. 
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^•Cl^aal %Z)±3.9) JLfr^iL* 7|S-SV7l 3*11, Al^ofl ^ %€\^3.3\ 7\3c"A<*\ «1 -g- 
12. 

*ll 11 *<M1 Sl<>1^, 

^7| ^Cl>,a^ ^-^#2) 71^.^ ^1 €>Hr 5!^ ^-^^-S ^-1^^321 jl-j^ a. 7|4=- 

13. 

11 * *11 12 51 °]*\, 

^71 ^ al=S£3 nVa^- Eflc]<g <§Ej]5L ^^aI?!^ ^-fr a^i 0.3. Delias] i-a-^a. 71 

14. 

12 iHI SI«Ha1, 

15. 

13 Sl<>M, 

A cM ^H^l o>a.^ #7] «)^^^ °>3<Hl a)3fl uVA^ol ^ ^-g- s^lo S s]-^ #c]i£l3 ^-fi-^JiL 7is.«j-^. 
16. 

*ll 14 *J- 15 *J-°fl Sl^l, 

17. 

jl-B-^a.* ^fl^SV7l ^Sfl, %Z) + 3_2) ^--g-^a.71- 71^-^1 €34 ^ o^o] U |] <g ^ ^ ofl «] 

* ^ll^Til; 

■LM); 

^71 ^#^! Al^-g. J7«^-jiV^e^ ^E^Al?l^ ^3^7)); * 

A o v 7| lEi^sl aI^^e^ ^-cl^asl ^--fJ-^iLl- *fl^sRr 44^7\};^r i^-SRr ^-g- ^r^SLsL <5>fe ^t]^3_S] 
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^t 1 * 18. 

*ll 17 «M Si<H^1, 

^t 1 * 19. 

17 « SEtt 18 *cMl 

20. 

*fl 19 *<M) $X°)*\. 
21. 

*fl 20 *<M1 5U<H*1. 

A o v 7l 13^2) 43. tt <L^1-§t°1 20%°W<& 3i-§- ^'AS. BCA 2E *11 WS. 
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